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ABSTRACT
The way in which people make decisions is largely guided by the context of the
choice set. Choice sets that contain decoy alternatives can result in context effects that
violate rational principles of decision making. Most studies on contextual choice
manipulate preference among two alternatives in the context of a decoy using three
option choice sets. However, many real-world decisions are made among choice sets with
many more than three alternatives, such as in online shopping. We tested for attraction
and compromise decoy effects in choice sets with varying numbers of alternatives by
using a within-subjects preferential grocery shopping task. Experiment 1 (n = 50)
examined the effects of attraction and compromise decoys in choice sets with three and
nine alternatives. Experiment 2 (n = 68) tested for the effect of presentation order on
attraction and compromise decoys in nine alternative choice sets by presenting
alternatives in one of three organizational formats: best to worst price, best to worst
quality, and randomized. Experiment 3 (n = 40) used eye tracking while presenting
attraction decoy choice sets with three, nine, and 15 alternatives and manipulating the
presentation order in two conditions, best to worst price and randomized. Significant
preference reversals were replicated for both attraction and compromise decoys in three
alternative choice sets. Context effects were found to be significantly reduced as the
number of alternatives increased to nine and reduced further when increased to 15
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alternatives. Overall, preference reversals caused by the attraction decoy were significant
across all levels of alternative number. The compromise decoy in nine alternative choice
sets did not produce the hypothesized preference reversals; however, analysis of
individual alternative choice frequencies revealed a local preference for alternatives
nearest to the contextual average. The present study produced conflicting results on the
effect of presentation order on decoy effects, with Experiment 2 revealing a significant
increase in attraction effects caused by ordered compared to randomized choice sets and
Experiment 3 producing no effect of ordering. Analysis of eye tracking data showed that
participants engaged in more dimension-wise comparisons as the number of alternatives
increased, but, contrary to previous research, the proportion of alternative-wise to
dimension-wise transitions was not predictive of decoy effects. In congruence with
previous research, the proportion of the total information attended to in a choice set
decreased as the number of alternatives increased, and those who attended to less
information were more likely to select decoy alternatives. Participants were also more
likely to engage in a lexicographic decision-making strategy as the number of alternatives
increased. Although the effects of spatial arrangement are inconclusive, the present study
provides insight into how the number of alternatives in a choice set influences how
people make decisions.
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CHAPTER 1
INTRODUCTION
Human decision making is strongly influenced by context. Context effects can
produce violations of ‘rational’ decision-making principles that arise in certain decisionmaking contexts. Adding ‘decoy’ alternatives to a choice set is one well-studied method
of producing context effects that violate the independence from irrelevant alternatives
assumption (Huber, Payne, & Puto, 1982; Simonson, 1989; Simonson & Tversky, 1992;
Wedell & Pettibone, 1996). The independence from irrelevant alternatives assumption
tells us that if alternative A is preferred to alternative B, then the addition of a third
alternative D should not make B preferred to A. A decoy is an alternative that is added to
a choice set in order to alter the relative preferences for the other alternatives. Most
studies of decoy effects use two ‘core’ alternatives and one decoy. The ‘target’ is the core
alternative for which choice preference is intended to increase as a result of the decoy,
and the ‘competitor’ is the core alternative for which choice preference is intended to
decrease as a result of the decoy. The aim of the present study is to better understand
how decoy effects operate in more complex consumer choices by including choice sets
with nine and 15 alternatives instead of only three.
Modern day increases in technological access have provided consumers with the
ability to choose from a greatly expanded selection of products. Tasks such as online
shopping typically offer choice sets with many more than three alternatives. In an early
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study of choice set complexity, Payne (1976) observed the effect of manipulating the
number of alternatives, as well as increasing the number of attributes for each alternative,
on selecting apartments and found an overall decrease in the total percentage of
information attended to by the participants as either the number of alternatives or number
of attributes increased. Increasing the dimensions of comparison in a choice set increases
the task difficulty which has been shown to lead to the adoption of an exclusionary
strategy rather an inclusionary strategy (Heller et al., 2002; Tversky, 1972). In other
words, when faced with a surplus of information, people tend to exclude consideration of
some alternatives based on the alternatives’ failing to meet a subjective threshold on an
attribute they consider important. In contrast, an inclusionary strategy involves fully
processing all attributes of every alternative. Furthermore, consumer psychology also
identifies several subjective detrimental effects of choice overload, such as decreased
satisfaction with the choice process, which occurs when task complexity is too large to
make a sufficiently informed decision (Chernev et al., 2015).
The present study investigates the effect that the number of alternatives has on the
‘attraction’ and ‘compromise’ decoys by introducing choice sets with three, nine, and 15
alternatives. There is limited previous research that has examined decoy effects beyond
ternary choices by including decoys in choice sets with four alternatives varying on three
attributes and found significant attraction effects (Huber & Puto, 1983). However, there
is clearly a need to more fully explore the extent to which decoy effects are sensitive to
the size of the choice set.
As the amount of information displayed increases, organization of that
information may become important. Online shopping often offers the ability to filter the
2

available items on relevant dimensions such as price. Decoy effects have been shown to
be sensitive to the format that stimuli are presented in (Cataldo & Cohen, 2019; Denizci
et al., 2020; Evans et al., 2021; Spektor et al., 2018). In Experiments 2 and 3, we
manipulate how alternatives are ordered on screen. Previous studies have demonstrated
that the same stimuli, sequentially presented in different orders, or manipulated in their
spatial arrangement on screen, can elicit opposite shifts in choice preference (Spektor et
al., 2018). The present study attempts to expand upon the understanding of how decoy
effects are impacted by differing spatial arrangements by comparing preferences when
stimuli are presented randomly to preferences when stimuli are presented in descending
order of their attributes.
1.1 ATTRACTION AND COMPROMISE DECOYS
Decision-making research has identified two types of decoys that reliably produce
robust changes in choice preference, the attraction decoy and the compromise decoy. The
attraction decoy, specifically the range attraction decoy defined by Huber, Payne, and
Puto (1982), is designed so that it is of equal value to the target alternative on one of its
attributes and strictly worse than the target on another attribute. This property, where the
target is asymmetrically dominating the decoy, is the critical factor for increasing the
relative attractiveness of the target compared to the competitor (Wedell, 1991). Figure 1.1
illustrates the attraction decoy with three alternatives and the way in which the present
study extends it to nine and 15 alternatives in Experiments 1 and 3. Each of the three
alternatives in the traditional choice set is converted to either three or five similar
alternatives for nine and 15 alternative choice sets respectively. Each experiment
maintains the same equal ratio of targets to competitors to decoys. In order to compare
3

the decoy effects across different numbers of alternatives, we sum choice proportions for
the target alternatives (e.g. A-1, A0, and A+1 for nine alternative choice sets targeting A,
and A-2, A-1, A0, A+1, and A+2 for 15 alternative choice sets targeting A) and compare to
the summed choice proportions for the competitor alternatives (e.g. B-1, B0, and B+1 for
nine alternative choice sets targeting A, and B-2, B-1, B0, B+1, and B+2 for 15 alternative
choice sets targeting A).

Figure 1.1 Three, Nine, and 15 Alternative Attraction Decoy Designs
The compromise decoy is designed so that its combined attribute values are
competitive with both the target and the competitor, lying on the same equi-preference
contour (Simonson, 1989; Simonson & Tversky, 1992). The critical element of the
compromise decoy is that its attribute values are both extreme and dissimilar to the
competitor so that the target is seen as a compromise between the other two. For
example, if the competitor has a low price and a low quality rating, the decoy will have a
high price and a high quality rating, and the target will have price and quality ratings that
fall close to the middle of the range. Figure 1.2 illustrates the compromise decoy with
three alternatives and how it was extended to nine alternatives in Experiments 1 and 2.
The compromise decoy was not included in Experiment 3. The compromise effect is
4

thought to be driven by a simultaneous aversion to extremes and a preference for
averages (Simonson, 1989; Tversky & Simonson, 1990).

Figure 1.2 Three and Nine Alternative Compromise Decoy Designs
The manipulation in Experiment 1 is designed to both replicate previous studies
using three alternative choice sets and observe how decoy effects operate in nine
alternative choice sets. We hypothesized strong preference shifts in three alternative trials
in line with robust findings from previous research. We also expected to find preference
shifts to the targets in the nine alternative trials. Preference shifts in nine alternative
choice sets were operationally defined as an increase in the relative summed proportion
for choosing the three alternatives within the target group. However, we hypothesized
these preference shifts would occur in a reduced degree due to previous findings that
participants will attend to an overall reduced proportion of overall information on each
trial as the complexity of the choice increases (Payne, 1976). In Experiment 2, we
hypothesized that arranging the stimuli by their attributes would allow for easier
comparisons between alternatives, thus increasing the magnitude of decoy effects by
facilitating the participants’ ability to attend to a greater proportion of information as well
as their ability to recognize dominance relationships. Additionally, we expected that the
5

more time spent deciding would lead to a higher magnitude of contextual effects in
accordance with multi-alternative sampling models of choice that predict these effects
(Roe, Busemeyer, & Townsend, 2001; Pettibone, 2012; Trueblood, Brown, & Heathcote,
2014).
With the inclusion of nine alternative choice sets, the possibility of both local and
global contextual effects arises. Global contextual effects are those described previously
wherein the summed preference for alternatives in the target group increases relative to
the summed preference for alternatives in the competitor group due to the presence of the
decoy group. Local contextual effects are concerned with which individual alternative
within each of the three groups is most preferred in each condition. If dominance
relationships are driving the attraction effect, then at the local level the target that
dominates the most decoys should be most favored. Within nine alternative attraction
decoy choice sets, the relationship between the alternatives establishes a dynamic where
the three target alternatives dominate differing numbers of decoys. For example, in
Figure 1.1, when the attraction decoy targets group A, alternative A+1 dominates all three
decoys. However, A0 only dominates RA0 and RA-1, and A-1 only dominates RA-1. Thus,
we hypothesize that alternative A+1 will be the most preferred alternative when the decoy
targets group A. Likewise, we hypothesize that alternative B-1 will be the most preferred
when the decoy targets group B. Support for this hypothesis would provide evidence that
it is indeed the dominance relationship between alternatives that drives the increase in
attractiveness caused by attraction decoys. The compromise decoy is thought to be driven
by a preference for alternatives closest to the average and an aversion to extreme
alternatives. Thus, for compromise decoys in nine alternative choice sets, we hypothesize
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that local contextual effects will create a higher preference for A0 when group A is the
target and B0 when group B is the target (see Figure 1.2).
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CHAPTER 2
EXPERIMENT 1
Experiment 1 manipulated the number of alternatives that participants chose from
across choice sets that employed attraction and compromise decoys favoring different
core alternatives. Half of the choice sets contained the three alternatives, and the other
half contained nine alternatives. Our aim was to determine how decoy effects may be
moderated by an increase in the number of alternatives. In our manipulation from three to
nine alternatives, we replaced each of the original three alternatives (A, B, and D) with a
group of three alternatives clustered around the same locations, and designed to be on the
same equi-preference curve, as in Figures 1.1 and 1.2. In addition to replicating the
preference shifts commonly produced in three alternative choice sets, we expected to
observe preference shifts to the target in nine alternative trials reflected by a combined
relative increase in preference to the three clustered target alternatives.
2.1 PARTICIPANTS
A total of 68 participants from the University of South Carolina Sona participant
pool were surveyed online using the Qualtrics survey software. Participants were required
to complete the experiment in one sitting, and they were not allowed to use a smartphone
internet browser. nine participants were excluded for submitting an incomplete survey.
Of the 59 completed surveys, nine more were excluded based upon the Qualtrics duration
thresholds indicating that they had
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spent either less than 10 minutes (indicating they were either not paying enough attention
to the experiment and were rapidly clicking through trials) or more than 1.5 hours
(indicating they were distracted during the experiment and not completing it in one
sitting).
2.2 PROCEDURE
After giving informed consent, participants were given written instructions on
their task. The experiment had participants shop for grocery items. Each trial presented a
grocery item and either three or nine alternatives, each with a different price and quality
rating. Participants were told that they were shopping online for their family and to select
the alternative with the most attractive price and quality rating combination. Figure 2.1
illustrates an example trial with three alternatives, and Figure 2.2 illustrates an example
trial with nine alternatives. The order of alternatives on screen in each trial was
randomized. This experiment consisted of 192 trials that took approximately 45 minutes
to an hour to complete. Participants also completed three post-survey questions.
Participants were rewarded with course-credit for participating.

Figure 2.1 Display of Three Alternative Choice Set
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Figure 2.2 Display of Nine Alternative Choice Set
After the experiment, participants were asked to answer three open ended
questions. These post-survey questions were not used in our analysis, and their purpose
was to provide feedback to the experimenters. The first post-survey question asked,
“Which attribute, price or quality, was most important in making your decision?”.
Participants were given a 1-9 slider to indicate their attribute weighting, with a “1”
response indicating that price was much more important and a “9” response indicating
that quality was much more important. The second question was open-ended and asked,
“How would you describe your strategy for picking an item with 3 options?” The third
question was also open-ended and asked, “How would you describe your strategy for
picking an item with nine options?”
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2.3 STIMULI GENERATION
For each grocery item that was used, price and quality values were created as
follows. A researcher searched online grocery shopping websites and recorded the
highest priced and lowest priced option available for a given grocery item. From these
two values, a price average and a price range were created for each item. Price for item A
(expensive and high quality) was generated by taking the average price and adding 25%
of the price range. Price for item B (cheap and low quality) was generated by taking the
average price and subtracting the 25% of the price range.
Qualities for each grocery item were generated to fall between 0 and 100. Low
quality values and high quality values were created using random integers ranging
between 40 to 50 and 90 to 100, respectively. Using the high and low values, an average
quality and a quality range were generated for each grocery item. Quality for item A was
generated by taking the average quality and adding 25% of the quality range. Quality for
item B was generated by taking the average quality and subtracting the 25% of the
quality range.
For three alternative choice sets, let 𝐷𝑃 and 𝐷𝑄 denote the price and quality of the
decoy, let 𝑇𝑃 and 𝑇𝑄 denote the price and quality of the target, and let 𝑅𝑃 and 𝑅𝑄 denote
the price and quality range for the grocery item. As a note, these prices refer to the actual
monetary cost of the alternatives and not their position on the price by quality graph in
Figure 1.1. For both the attraction and compromise decoys, price and quality were
generated depending upon the attributes of the target alternative. For an attraction decoy
favoring A, attributes were calculated as 𝐷𝑃 = 𝑇𝑃 + (0.20 ∗ 𝑅𝑃 ) for price and 𝐷𝑄 =
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𝑇𝑄 for quality. For an attraction decoy favoring B, attributes were calculated as 𝐷𝑃 = 𝑇𝑃
for price and 𝐷𝑄 = 𝑇𝑄 + (0.20 ∗ 𝑅𝑄 ) for quality. For a compromise decoy favoring A,
attributes were calculated as 𝐷𝑃 = 𝑇𝑃 + (0.20 ∗ 𝑅𝑃 ) for price and 𝐷𝑄 = 𝑇𝑄 + (0.20 ∗
𝑅𝑄 ) for quality. For a compromise decoy favoring B, attributes were calculated as 𝐷𝑃 =
𝑇𝑃 − (0.20 ∗ 𝑅𝑃 ) for price and 𝐷𝑄 = 𝑇𝑄 − (0.20 ∗ 𝑅𝑄 ) for quality.
For choice sets with nine alternatives, the choice set contrained A0, B0, and D0
whose price and quality were calculated the same as for A, B, and D in the three
alternative choice sets. However, there were also six additional alternatives A+1, A-1, B+1,
B-1, D+1, and D-1 whose price and quality values were plus or minus (depending on the
sign of the subscript) 5% higher or lower than their corresponding original alternative
(i.e. A0, B0, D0). Let 𝑃𝑖 and 𝑄𝑖 denote the price and quality for alternative with subscript
𝑖 within an alternative group. Price and quality attributes for these alternatives were
calculated as 𝑃𝑖 = 𝑃0 + (𝑖 ∗ 0.05 ∗ 𝑅𝑃 ) and 𝑄𝑖 = 𝑄0 + (𝑖 ∗ 0.05 ∗ 𝑅𝑄 ) respectively. This
translates to a 5% price and quality difference between adjacent alternatives within an
alternative group (e.g. between A-1 and A0 or between B0 and B+1). The purpose of this
was to create alternative groups that contained alternatives similar to one another (either
all cheap and low quality or all expensive and high quality) along an equi-preference
contour.
2.4 MATERIALS AND DESIGN
On every trial, participants were asked to choose the most attractive price and
quality rating combination from the available alternatives in a multiple-choice format. On
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any given trial, the choice set was randomly manipulated on two factors, the number of
alternatives (either three or nine), and decoy type (either attraction or compromise).
On trials with three alternatives, participants were shown two core alternatives
that were equivalent in overall attractiveness but differed on whether price or quality was
their superior attribute, and they were shown a third decoy alternative.
On trials with nine alternatives, participants were shown two core groups of three
alternatives each that were equivalent in overall attractiveness but differed on whether
price or quality was their superior attribute, and they were shown one group of decoy
alternatives that were either attraction or compromise decoys by design.
2.5 RESULTS
The magnitude of decoy effects were calculated based upon the proportion of core
alternative A being chosen when A is the target plus the proportion of core alternative B
being chosen when B is the target and subtracting the proportion of A being chosen when
B is the target and the proportion of B being chosen when A is the target, or, more
simply:
𝐷𝑒𝑐𝑜𝑦 𝐸𝑓𝑓𝑒𝑐𝑡 = 𝑃(𝐶ℎ𝑜𝑜𝑠𝑒 𝑇𝑎𝑟𝑔𝑒𝑡𝑠) − 𝑃(𝐶ℎ𝑜𝑜𝑠𝑒 𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑜𝑟𝑠)
These Decoy Effect scores are calculated for each Number x Decoy Type
condition. A positive score for a given participant indicates the presence of a decoy
effect, and a negative interaction score indicates a reversal of the expected decoy effect.
A zero score would indicate that the decoy had no effect on the relative attractiveness on
the core alternatives for the participant.
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Experiment 1 results (Table 2.1 and Figure 2.3) succeeded in replicating large
attraction and moderate compromise decoy effects in ternary choice sets, reflected in a
shift in relative preference for the target over the competitor when either A or B were
targeted. Decoy effects were reduced in nine alternative choice sets. This reduction
occurred to a similar degree with both decoy types and effectively nullified the initially
smaller compromise effect. The attraction decoy produced weaker preference shifts in
nine alternative choice sets.
We conducted a four-way Decoy (R, C) x Number (3, 9) x Favors (A, B) x
Alternative (A, B) repeated measure ANOVA on choice proportions for A and B. The
Favors x Alternative interaction, F(1, 49) = 19.6, p < 0.001, η2p = .29, indicated
significant context effects averaging across decoy type and number of alternatives. The
Alternative x Favors x Decoy interaction, F(1, 49) = 35.22, p < 0.001, η2p = .42, reveals
that attraction decoys generated greater context effects than compromise decoys, and the
Alternative x Favors x Number interaction, F(1, 49) = 39, p < 0.001, η2p = .44, indicates
reduced context effects as alternatives increased from three to 9. The four-way Decoy x
Number x Favors x Alternative interaction was nonsignificant, F(1, 49) = 1.71, p = 0.197,
indicating that increasing the number of alternatives from three to nine had a similar
reduction in context effects for both decoy types. These interactions are reflected in the
difference between target and competitor choice proportions of .34% for R-3 (p < 0.001),
.15 for C-3 (p = 0.001), .11 for R-9 (p = 0.002), and -.03 for C-9 (p = 0.2) which indicate
significant context effects in all conditions except in compromise trials with nine
alternatives.
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In addition to greater context effects, the main effect of decoy, F(1, 49) = 23.5, p
< 0.001, η2p = .32, indicated participants chose the decoy alternative significantly more
often with compromise decoys than attraction decoys. The main effect of number of
alternatives, F(1, 49) = 7.77, p = 0.008, η2p = .14, shows that participants also chose
decoy alternatives more often in trials with nine alternatives. The Alternative x Decoy
interaction F(1, 49) = 6.73, p = 0.01, η2p = .12, indicates that participants chose
alternatives with more favorable quality ratings in attraction decoy trials, and participants
chose alternatives with more favorable prices in compromise decoy trials. The
Alternative x Number interaction F(1, 49) = 14.74, p < 0.001, η2p = .23, reveals that
participants were more likely to choose alternatives with better prices in trials with three
alternatives and alternatives with better quality in trials with nine alternatives. Choice
proportions for each alternative are displayed in Table 1 and illustrated graphically in
Figure 2.3.
Table 2.1 Choice Proportions for Alternatives as a Function of Decoy Type, Number of
Alternatives, and Favored Alternative
Decoy
R
R
C
C

Number of
Alternatives
3
9
3
9

Choose
Target
0.61
0.485
0.48
0.375

Choose
Competitor
0.27
0.375
0.33
0.41

Difference
0.34***
0.11*
0.15*
-0.035

Note. R = Attraction Decoy, C = Compromise Decoy, P = By-Price Order, Q = ByQuality Order, U = Unorganized. * p ≤ 0.05; *** p ≤ 0.001
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Figure 2.3 Choice Preference Shifts for Experiment 1
Note. Proportions of chosen alternative groups within each Decoy x Number x Favors
condition of Experiment 1.
Local analysis of within-group choice proportions revealed significant trends in
the way that participants selected alternatives in the nine alternative choice sets. In choice
sets with attraction decoys, alternatives in group A were selected roughly equally, with
no significant differences found in the proportion that A0, A-1, and A+1 were chosen when
targeting either group A F(2, 147) = 1.46, p = 0.24, or group B F(2, 147) = 1.30, p =
0.28. On the other hand, there were significant differences in within alternative group B
preferences for choice sets targeting A, F(2, 147) = 7.04, p < 0.01, 𝜂2 = 0.09 and
targeting B, F(2, 147) = 8.93, p < 0.001, 𝜂2 = 0.11. The results were consistent with the
hypothesis of greater choice for alternatives with greater number of dominance relations
16

within the choice set. Thus, when group B was targeted, alternative B-1 was preferred
much more than either alternative B0 t(49) = 3.04, p < 0.01, d = 0.45 or alternative B+1
t(49) = 3.88, p < 0.001, d = 0.78. When group A was targeted, alternative B+1 was
preferred much more than either alternative B0 t(49) = 3.14, p < 0.01, d = 0.54 or
alternative B-1 t(49) = 3.15, p < 0.01, d = 0.62.
Local analysis of within-group choice proportions for compromise decoys
supported a local compromise effect in which the alternative within the group that was
closest to the contextual average was more likely to be chosen. When A was targeted,
there were significant differences in within group preferences for group A, F(2, 147) =
4.96, p < 0.01, 𝜂2 = 0.06, and group B, F(2, 147) = 5.13, p < 0.01, 𝜂2 = 0.07. When B
was targeted, there were also significant differences in within group preferences for
group B, F(2, 147) = 8.24, p < 0.001, 𝜂2 = 0.10, but not for group A F(2, 147) = 1.02, p =
0.36. Consistent with local compromise effects, alternatives A-1 and B+1 were the most
preferred alternatives, regardless of the decoy target. Choice proportions for alternative
B+1 were significantly greater than for alternative B0 t(49) = 2.60, p < 0.05, d = 0.45 and
alternative B-1 t(49) = 2.97, p < 0.01, d = 0.56 for choice sets that target A. Similarly,
choice proportions for alternative B+1 were significantly greater than for alternative B0
t(49) = 3.32, p < 0.01, d = 0.56 and alternative B-1 t(49) = 3.15, p < 0.01, d = 0.69 for
choice sets that target B. When the compromise decoy targets A, we saw a mirrored
pattern where A-1 was preferred much more than alternative A0 t(49) = 2.33, p < 0.05, d =
0.38, and alternative A+1 t(49) = 2.84, p < 0.01, d = 0.60. However, when the decoy
targets B, we saw no significant within-group differences for alternatives in group A F(2,
147) = 1.02, p = 0.36.
17

Figure 2.4 Choice Proportions for Within-Group Alternatives
Note. The size of the circles indicates proportion of choice for the given alternative.
2.6 DISCUSSION
In Experiment 1 we examined how the traditional three -alternative decoy
paradigm extended to nine -alternative choice sets. The effects of attraction and
compromise decoys on choice preferences in three alternative choice sets are well
documented (Huber, Payne, & Puto, 1982; Simonson, 1989; Simonson & Tversky, 1992;
Wedell & Pettibone, 1996) and were replicated in the three -alternative sets of the present
experiment. The increase from three to nine alternatives in Experiment 1 caused large
reductions in the magnitude of decoy effects reflected in the Number x Alternative x
Favors interaction. This reduction in decoy effect magnitude was similar for both
18

attraction and compromise decoys. Although these reductions were similar in magnitude,
only the attraction decoy generated significant preference reversals in the expected
direction in sets with nine alternatives.
The presence of an attraction effect in choice sets with nine alternatives speaks to
the power of asymmetric dominance in increasing the attractiveness of the target
alternative. Comparison of the target to the decoy increases the justifiability of selecting
the target and thus may increase its attractiveness (Pettibone & Wedell, 1996; Simonson,
1989). However, from this experiment alone, it is unclear why the attraction effect was
reduced in nine alternative choice sets. We hypothesize that an increase in the number of
alternatives makes it more difficult to directly compare the target to the decoy.
Comparisons between the target and decoy are the mechanism by which the dominance
relationship is perceived. To test this, Experiment 2 includes trials that present
alternatives in order of their attributes. We hypothesize that comparisons between the
target and the decoy will be facilitated by the organization of alternatives, and the
dominance relationship between them will become more salient and thus increase the
attraction effect.
The compromise decoy in nine alternative choice sets did not show the
hypothesized effect. We expected to see a relative increase in preference for the targeted
core alternatives over the competitors because the targets were designed to be a
compromise between extreme options. However, it was found that the summed
proportion of choosing alternatives from the A and B groups was not significantly
different when the targets changed. Although the compromise decoy did not have the
hypothesized effect, analysis of individual alternative preferences revealed that there was
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an effect of context in a different form. Our results show that the most chosen
alternatives, in choice sets with nine alternatives using compromise decoys, were A-1 and
B+1. These alternatives were the closest to the contextual average, which would have
fallen somewhere between A-1 and B+1. Although these results are not supportive of an
overall effect of the decoy, they do replicate a well-known aversiveness to extremes
which the compromise decoy is based upon (Simonson & Tversky, 1992).
The results of this experiment provide supporting evidence that decision-making
is influenced by context, even in choice sets with an increased number of alternatives.
However, the influence of context was reduced as the number of alternatives increased.
One possibility is that, with more alternatives, participants are attending to a decreased
proportion of the total information on any given trial. This idea is supported by the
significant increase in the proportion of decoys being chosen in nine alternative trials.
Another possibility is that choice overload results in participants adopting a different
strategy that still recognizes dominance relationships but no longer avoids extreme
options. A commonly repeated participant response to our open-ended, post-survey
question about selection strategies emphasized giving priority to one attribute over
another. A lexicographic strategy that attempts to focus on one attribute would tend to
favor alternatives on the extreme rather than those in the middle that would be considered
a compromise.
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CHAPTER 3
EXPERIMENT 2
In Experiment 2, we manipulated the arrangement of stimuli on screen in three
conditions: by-price, by-quality, and randomized, across choice sets that employed
attraction and compromise decoys. Our intention was to determine how decoy effects in
choice sets nine alternatives may depend on how information is filtered in a manner that
emulates online shopping. Decoy effects have been shown to be sensitive to ordering
(Specter, 2020) and enhanced by dimension-wise comparisons (Cataldo & Cohen, 2019).
Ordering alternatives by attributes facilitates dimension-wise comparisons by placing
similar attributes adjacent to one another and by structuring the stimuli by the
relationship of their value to one another. Because ordering alternatives by attributes
facilitates dimension-wise comparisons, we expected to observe larger preference shifts
to the target in nine alternative trials that were ordered by-price and by-quality than those
that were presented in a randomized order.
3.1 PARTICIPANTS
A total of 113 participants from the University of South Carolina Sona participant
pool were surveyed online using the Qualtrics online survey software. Participants were
required to complete the experiment in one sitting, and they were not allowed to use a
smartphone internet browser. Thirty-six of the participants were excluded for submitting
an incomplete survey. Six participants’ data were excluded for finishing too quickly (less
than 16 minutes). three participants’ data were excluded for finishing too slowly
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(greater than 2 hours and 46 minutes). These time constraints were intended to remove
participants who were not sufficiently paying attention or who did not complete the
experiment in one sitting. Thus, 68 participants’ data were used in the final analysis. For
the analysis of trial time data, an additional two participants were removed for spending
longer than 90 seconds on multiple trials as the participants were likely distracted during
these trials.
3.2 PROCEDURE
After giving informed consent, participants were given written instructions on
their task. The experiment had participants shop for grocery items. Each trial presented a
grocery item with nine alternatives, each with a different price and quality rating.
Participants were told that they were shopping online for their family and to select the
alternative with the most attractive price and quality rating combination. This experiment
consisted of 192 trials that took about 45 minutes to an hour to complete. Participants
also answered one open-ended post-survey question. Participants were rewarded with
course-credit for participating.
3.3 MATERIALS AND DESIGN
As in Experiment 1, participants were asked to choose the most attractive price
and quality rating combination from the available alternatives in a multiple-choice
format. On any given trial, the choice set was randomly manipulated on two factors, the
order of presentation (either by-price, by-quality, or randomized) and decoy type (either
attraction or compromise).

22

The key manipulation in Experiment 2 is the organization of the information
presented on screen. Trials organized By-Price had the nine alternatives displayed in list
format descending from lowest to highest price. Trials organized By-Quality had the nine
alternatives descending from highest to lowest quality rating. Random presentation trials
displayed alternatives using the random function in Qualtrics. Figure 3.1 shows examples
of the displays of the different ordering conditions for Experiment 2. The magnitude of
decoy effects were quantified in the same manner as for Experiment 1. Stimuli in
Experiment 2 were generated in the same method as for the nine alternative trials in
Experiment 1.
Post-survey questions asked, “Did you notice when the options were organized by
price and quality? If so, how do you think this affected your ability to make decisions?”

Figure 3.1 Example Displays of Ordering Conditions in Experiment 2
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3.4 RESULTS
Experiment 2 behavioral results are displayed in Figure 3.2 and Table 3.1. Global
compromise effects were not observed and did not change across alternative arrangement.
Global attraction effects were observed in By-Price and By-Quality conditions but not in
random arrangement.
We conducted a four-way Decoy (R, C) x Order (P, Q, U) x Favors (A, B) x
Alternative (A, B) repeated measures ANOVA on choice proportions for A and B. The
Favors x Alternative x Decoy interaction, F(1 , 67) = 21.75, p < 0.001, η2p = .25,
indicated a significant effect of decoy type on context effect magnitudes. Additionally,
the Favors x Alternative x Order interaction, F(2, 134) = 16.36, p < 0.001, η2p = .20,
indicated a significant effect of order on context effect magnitudes reflected in the mean
proportion of choosing the target across decoy types of .09 for By-Price (p < 0.001), .10
for By-Quality (p < 0.001) and -.01 for Random (p = .67). Although the four-way
interaction was not significant, the pattern of significance across orders appeared to differ
across decoys (Table 2). There were significant context effects for attraction decoys
ordered By-Price t(67) = 4.73, p < 0.001, d = 0.57, and By-Quality t(67) = 4.96, p <
0.001, d = 0.60, but not Random t(67) = 0.93, p = 0.35, d = 0.11. There were
nonsignificant decoy effects in compromise decoy trials ordered By-Price, t(67) = 1.48, p
= 0.14, d = 0.18, and By-Quality t(67) = 1.10, p = 0.28, d = 0.13, and Random t(67) = 1.52, p = 0.13, d = .0.18.
The main effect of decoy, F(1, 67) = 20.07, p < 0.001, η2p = 0.23, confirms that
participants were more likely to choose decoy alternatives in compromise decoy trials (M
= 3.38) than attraction decoy trials (M = 2.38). The main effect of order, F(2, 134) =
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11.58, p < 0.001, η2p = 0.15, indicated that participants were more likely to choose a
decoy alternative on Random trials (M = 3.29) than By-Price (M = 2.71) or By-Quality
(M = 2.78) across decoy types. The Order x Favors interaction, F(2, 134) = 35.91, p <
0.001, η2p = 0.35, indicates that decoys that favor high quality items are chosen less in
information organized by price than quality, and decoys that favor low cost items are
chosen less in information organized by quality than price.
The Order x Alternative interaction, F(2, 134) = 22.68, p < 0.001, η2p = .25,
reveals that participants were more likely to choose alternatives with favorable prices
(alternative B) when the trials are organized By-Price, P(A) = .40, P(B) = .42% than
when trials are organized By-Quality P(A) = .48, P(B) = .35. Pairwise comparisons of
differences in chosen alternatives in Experiment 2 supported this notion that participants
were more likely to choose alternatives with better prices in attraction decoy trials
organized by-price compared to trials organized by-quality t(135) = -6.05, p < 0.001, d =
0.31 or trials with random presentation t(135) = -4.50, p < 0.001, d = 0.23. Participants
were also more likely to choose alternatives with better prices in compromise decoy trials
organized by-price versus by-quality t(135) = -5.38, p < 0.001, d = 0.27. Choice
proportions for each alternative are displayed in Table 2 and illustrated graphically in
Figure 3.2.
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Table 3.1 Choice Proportions for Alternatives as a Function of Decoy Type, Order
Condition, and Favored Alternative
Decoy

Order

R
R
R
C
C
C

P
Q
U
P
Q
U

Choose
Target
.505
.51
.425
.42
.415
.365

Choose
Competitor
.365
.35
.40
.375
.38
.40

Difference
.14***
.16***
.025
.045
.035
-.035

Note. R = Attraction Decoy, C = Compromise Decoy, P = By-Price Order, Q = ByQuality Order, U = Unorganized. *** p ≤ 0.001

Figure 3.2 Choice Preference Shifts for Experiment 2
Note. This figure displays proportions of chosen alternatives within each Decoy x Order x
Favors condition of Experiment 2. The y axis displays the proportion out of 100% that
each alternative group was chosen.
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Analysis of reaction time data in compromise decoy trials in each organization
condition showed nonsignificant relationships between time spent on trials and decoy
interaction effects. Analysis of reaction time data in attraction decoy trials revealed
nonsignificant relationships between decoy interaction and time spent on trials organized
by-price and by-quality; however, on trials presented randomly, there was a significant
relationship between time spent on trials and decoy interactions r = .40, p = 0.001.
3.5 DISCUSSION
Experiment 2 investigated how the presentation order of information affects
decision-making in choice sets with nine alternatives. A critical component of many
online shopping systems is the ability to sort information by some relevant attribute. This
organization is intended to facilitate dimension-wise comparisons by placing same-type
information adjacently in the space on screen. Previous research shown dimension-wise
transitions are associated with greater attraction and compromise effects (Cataldo &
Cohen 2019; Spector, 2020). Experiment 2 found that manipulating the presentation
order of the nine alternative stimuli had a significant effect on the magnitude of decoy
effects, demonstrated by the Alternative x Favors x Order interaction. There were
significant attraction effects in trials organized By-Price and By-Quality. However, in
Random presentations, this effect, while still in the expected direction, was reduced and
nonsignificant. Experiment 2 failed to replicate attraction effects in randomly presented
alternatives as in Experiment 1. This may be suggestive of some difference in participant
perception caused by a change from a 3x3 matrix to a list format as the attraction effect
has been shown to be sensitive to screen layout (Spektor et al., 2018; Denizci et al., 2020;
Evans et al., 2021). The difference could also reflect that experience with the three27

alternative set enabled participants in Experiment 1 to be aware of the decoy structure
and apply it more readily to randomly arranged nine alternative sets. Regardless,
Experiment 2 provides further evidence that decoy effects influence decision-making in
choice sets possessing complexities that more closely reflect modern scenarios.
In contrast, compromise decoys in choice sets with nine alternatives did not
produce significant context effects under any condition across either experiment. There
are a number of possible explanations for this. Compromise decoys are generally
considered weaker than attraction decoys. Additionally, because the decoys are
competitive with the core alternatives, we see a higher percentage of trials where the
decoy is selected as the most attractive. These factors, combined with a likely change in
strategy from participants in response to a larger number of alternatives, effectively
nullified relative preference for compromise alternatives.
In our analysis of the differences in preference between alternatives A and B
across decoy types and favors conditions, we found that organization had an effect on
attribute weighting. Participants had a relative increase in preference for A alternatives,
those that were higher in quality, when information was organized by quality. Likewise,
participants had a relative increase in preference for B alternatives, those with more
favorable in price, when information was organized by price. In other words, participants
gave higher value to the organizing attribute. One marketing implication of this finding is
that consumers may be more inclined to purchase more expensive items if the items are
presented in order of some attribute other than price, such as quality which is negatively
correlated with price.
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Lastly, the analysis of reaction time data from Experiment 2 showed that
organization possibly mediates the relationship between time spent deciding and presence
of decoy effects. In this regression analysis, the presence of decoy effects was quantified
as a Decoy Interaction socre When information was organized By-Price and By-Quality
in attraction decoy trials, there was no relationship between time spent and decoy
interaction. However, in Random trials, there was a significant (p = 0.001) linear
relationship between time spent and decoy interaction. In the post-survey feedback, many
participants said that the organization of information greatly assisted in making their
decision. It is likely that the dominance relationships became more pronounced in the ByPrice and By-Quality conditions, thus participants did not need to spend as much time to
notice which alternatives were the most attractive. However, in Random conditions, the
more time someone spent comparing the alternatives, the more likely they were to notice
the asymmetric dominance.
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CHAPTER 4
EXPERIMENT 3
Experiment 3 introduced choice sets with three, nine, and 15 alternatives in two
ordering conditions, by-price and randomized, while tracking participants’ eye
movements. Eye tracking was used to gain a better understanding of how the number of
alternatives and spatial arrangement effect decision-making strategies. We hypothesized
that the magnitude of the attraction effect would continue to diminish as the number of
alternatives increased and that the attraction effect would be strengthened when
information was organized by-price. We also expected that participants would attend to
an overall smaller proportion of the total information in a choice set as the number of
alternatives increased, and we anticipated that those who attended to less information
would choose the dominated decoy more often, indicative of poorer decisions. We
hypothesized that increasing the number of alternatives would be more likely to lead to
the adoption of a lexicographic strategy as well as increase the proportion of dimensionwise to alternative-wise comparisons. We expected to replicate the finding that those who
engage in more dimension-wise comparisons would show increased attraction effects and
that ordering information by-price would increase the number of dimension-wise
comparisons. Finally, we expected to find a positive correlation between attribute weights
and the proportion of time spent fixating on that attribute.
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4.1 PARTICIPANTS
A total of 46 participants from the University of South Carolina Sona participant
pool were surveyed. nine participants were excluded from the final analysis. One
participant’s data was lost during file transfer, a fire alarm interrupted data collection for
one participant, four participants were unable to be recorded due to calibration issues
caused by various factors including light reflection from glasses and experimenter error,
and three participants were excluded due to failing more than three of the twelve total
attention checks. Thus, a total of 37 participants’ data was used in the final analysis of
this experiment.
4.2 PROCEDURE
Before the participant arrives to the research facility, the experimenter used
alcohol wipes to sanitize all experiment equipment that the participant comes into contact
with including the mouse, keyboard, and head and chin rest. On arrival to the research
facility, participants were told that their task will be similar to shopping for groceries
online for their family. After collecting informed consent, the participants were told to
place their chin on a stabilized head and chin rest that was located approximately two feet
away from the experiment screen. The experimenter then focused, calibrated, and
validated the monocular Eyelink 1000 camera and software to the center of participant’s
right pupil. Once the experimenter confirmed that the eye tracking software was
calibrated to minimize visual field error, they began the experiment.
To begin the experiment, participants were given a set of instructions that told
them to imagine that they were shopping for groceries for their family and to find items
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with the most attractive price and quality rating combination. The participants were told
to select their choice by clicking on the alternative that was the most attractive to them.
Once the participant was finished reading the instructions, they clicked their mouse to
proceed to the first trial. On any given trial, participants were shown a grocery item with
either three, nine, or 15 alternatives. Figure 4.1 shows an example display of a choice set
with 15 alternatives. For choice sets with three alternatives, the alternatives were
displayed in the middle row. For choice sets with nine alternatives, the alternatives were
displayed in rows two, three, and four. When alternatives were ordered by-price, the
stimuli were presented from best to worst price in a top to bottom and then left to right
format as in Figure 4.1. Between every self-paced trial, a fixation dot in the center of a
blank screen appeared. Participants were told to look at the center of the dot. This
fixation dot acts as a drift check for the Eyelink 1000 software. After 156 trials, the
experiment automatically terminated, and the participants were debriefed and led to the
exit.
4.3 MATERIALS AND DESIGN
As in Experiments 1 and 2, the task was to choose the most attractive grocery
item alternative using the provided price and quality attributes to make judgements.
There were 144 testing trials and 12 catch trials for a total of 156 trials. On a given
testing trial, participants were shown a picture and name of a grocery item at the top of
the screen, and randomly given either three, nine, or 15 alternatives to choose from, with
each level of alternative number being presented an equal number of times throughout the
experiment. On every testing trial, 1/3 of the alternatives were targets, 1/3 of the
alternatives were competitors, and 1/3 of the alternatives were attraction decoys. On half
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of the testing trials, the decoys were designed to favor the A (expensive and high quality)
alternatives, and on the other half the decoys were designed to favor the B (cheap and
low quality) alternatives. On half of the testing trials, alternatives were arranged by-price
on screen, and on the other half they were randomized on screen. Figure 4.1 gives an
example display of a choice set with 15 alternatives.

Figure 4.1 Example Display of 15 Alternative Choice Set Organized By-Price
Of the 12 catch trials, 1/3 contained three alternatives, 1/3 contained nine
alternatives, and 1/3 contained 15 alternatives. On catch trials, 1/3 of the alternatives
were superior in both price and quality to the remaining 2/3 alternatives. Choosing one of
these superior alternatives was defined as a success on an attention check.
Stimuli in Experiment 3 were generated in the same method as for Experiments 1
and 2 but with the inclusion of alternatives A+2, A-2, B+2, B-2, D+2, and D-2.
Experiment 3 analyzes eye tracking data in several ways. In congruence with
Spektor (2020), we isolate two types of eye transitions: dimension-wise and alternative33

wise. Dimension-wise transitions are across choice set dimensions. A dimension-wise
transition is a fixation on the attribute of one alternative and then a subsequent fixation on
the same attribute of a different alternative. For example, a transition from one price to
another price, or a transition from one quality rating to another quality rating.
Alternative-wise transitions are across alternatives. An alternative-wise transition is a
fixation on the attribute of one alternative and then a subsequent fixation on the different
attribute of the same alternative. For example, a transition from the price to the quality
rating of the same alternative, or vice versa.
4.4 RESULTS
We conducted a four-way Order (by-price, random) x Number (3, 9, 15) x Favors
(A, B) x Alternative (A, B) repeated measures ANOVA on choice proportions for A and
B. The Favors x Alternative interaction, F(1, 36) = 59.88, p < 0.001, η2p = .625, indicated
significant context effects averaging across order and number of alternatives. The Favors
x Alternative x Number interaction, F(2, 72) = 76.01, p < 0.001, η2p = .679, reveals that
context effects were reduced with increasing number of alternatives, reflected in the
average proportion of preference shifts of 0.578, 0.173, and 0.119 for three, nine, and 15
alternative choice sets respectively. The main effect of Alternative, F(1, 36) = 10.72, p <
0.01, η2p = .229, indicates that participants overall preferred the expensive and high
quality (A) alternatives significantly more than the cheaper and low quality (B)
alternatives. The Number x Alternative interaction, F(2, 72) = 21.6, p < 0.001, η2p =
.375, indicates that, as the number of alternatives increased, participants increased their
preference for expensive, high quality alternatives. This is reflected in the average
proportions of choosing A alternatives of 0.524, 0.671, and 0.704 for three, nine, and 15
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alternative choice sets respectively. The main effect of Number, F(2, 72) = 9.58, p <
0.001, η2p = .210, indicates that participants were more likely to choose the decoy
alternative as the number of alternatives increased. This is reflected in the average
proportions of choosing the decoy of 0.015, 0.035, and 0.046 for three, nine, and 15
alternative choice sets respectively. Table 4.1 provides an account of the choice
preferences in each of the experimental conditions, and the ‘Difference’ column is a
measurement of the magnitude of the attraction effect.
Table 4.1 Choice Proportions for Alternatives as a Function of Number of Alternatives
and Order Condition
Number of
Choose
Choose
Order
Alternatives
Target
Competitor
3
P
.77
.21
9
P
.57
.39
15
P
.54
.42
3
R
.79
.20
9
R
.57
.40
15
R
.53
.42
Note. ** indicates p < 0.01; *** indicates p < 0.001
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Difference
.56***
.18***
.13**
.59***
.17***
.10**

Figure 4.2 Choice Preference Shifts for Experiment 3
To test the hypothesis that greater time per trial leads to increased decoy effects,
we correlated the average time per trial and the magnitude of the decoy effect and found
significant positive correlations between the average time spent per trial and the decoy
effect for both nine alternative trials organized by-price, r = .553 p < 0.001, and for nine
alternative trials with random presentation, r = .421, p < 0.001. Similarly, there were
significant positive correlations between the average time spent per trial and the decoy
effect for 15 alternative trials organized by-price, r = .380 p = 0.020, and for 15
alternative trials with random presentation, r= .695 , p < 0.001. In contrast, there was no
relationship between the decoy effect and time per trial in choice sets with three
alternatives organized by-price, r = 0.0, p = 0.997, or with three alternatives presented
randomly r = .117, p = 0.735.

36

Figure 4.3 Effect of Trial Duration on the Proportion of Choosing the Target
Previous research has shown that people will attend to a reduced proportion of the
total information in a choice set as the number of alternatives increased (Payne, 1976).
We calculated average proportion of information attended to by dividing the number of
attributes fixated on at least once divided by the total number of attributes. A one-way
within subjects ANOVA was conducted to examine the effect of number of alternatives
on the proportion of information attended to and found that participants attend to a
significantly decreased proportion of information as the number of alternatives increases,
F(2, 72) = 169.2, p < 0.001, η2p = .824. The average proportion of information attended to
was .927, .748, and .623 for choice sets with three, nine, and 15 alternatives respectively.
To test the hypothesis that attending to a smaller proportion of information leads to worse
choice outcomes, we correlated the proportion of information attended to with the
number of decoys chosen and found significant negative correlations between the
proportion of information attended to and the number of decoys chosen in choice sets
with three alternatives with random presentation, r = -.433, p < 0.01, choice sets with
nine alternatives arranged by-price r = -.476, p < 0.01, choice sets with nine alternatives
with random presentation, r = -.541, p < 0.001, choice sets with 15 alternatives arranged
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by-price, r = -.451, p < 0.01, and choice sets with 15 alternatives with random
presentation r = -.644, p < 0.001. There was also a nonsignificant relationship between
the proportion of information attended to and the number of decoys chosen with three
alternatives choice sets organized by-price, r = -.253, p = 0.131.
For each participant, and within every condition, a Pattern score was calculated by
comparing the proportion of alternative wise to dimension wise eye fixation transitions
such that:
𝑛

𝑃𝑎𝑡𝑡𝑒𝑟𝑛𝑘 = ∑(
𝑖=1

𝐴𝑙𝑡𝑖,𝑘 − 𝐷𝑖𝑚𝑖,𝑘
)
𝐴𝑙𝑡𝑖,𝑘 + 𝐷𝑖𝑚𝑖,𝑘

where n is the total number of trials, 𝐴𝑖,𝑘 is the number of alternative wise transitions on
trial i in condition k, and 𝐷𝑖,𝑘 is the number of dimension wise transitions on trial i in
condition k. Thus, Pattern ranges from 1 to -1, where a 1 means the participant only
conducted alternative wise transitions, a -1 means the participant only conducted
dimension wise transitions, and a 0 means the participant conducted an equal number of
alternative wise and dimension wise transitions. A one-way within subjects ANOVA
was conducted to analyze the effect of the number of alternatives on Pattern and found
that Pattern decreases significantly as the number of alternatives increases, F(2, 72) =
257.6, p < 0.001, η2p = .825, reflected in the average Patterns of 0.011, -0.160, and -0.199
for choice sets with three, nine, and 15 alternatives respectively. Pairwise comparisons of
the Patterns at different levels of number of alternatives showed that Pattern is
significantly different between three and nine alternative choice sets, t(36) = 15.08, p <
0.001, Pattern is significantly different between nine and 15 alternative choice sets, t(36)
= 6.55, p < 0.001, and Pattern is significantly different between three and 15 alternatives
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t(36) = 18.65, p < 0.001. This indicates that participants tended to engage in more
dimension-wise comparisons as the number of alternatives increased. Additionally, it was
found that for choice sets with 15 alternatives, but not for choice sets with three or nine
alternatives, that Pattern was positively correlated with trial length, r = .456, p < 0.01.
In contrast to previous research, Pattern was not linearly predictive of the decoy
effect. It was hypothesized that more dimension-wise comparisons should predict greater
attraction effects, but this relationship was not found in the present study. Interestingly, a
quadratic relationship of the decoy effect on Pattern was significant for nine alternative
choice sets ordered by-price, r = .50, p < 0.01, and choice sets in randomized order r=
.50, p < 0.01. This relationship was nonsignificant for choice sets with 15 alternatives
ordered by-price, r = .31, p = .18, and it was significant for choice sets with 15 alternative
choice sets in randomized order, r = .54, p < 0.01. These relationships were not found in
choice sets with three alternatives ordered by-price, r = .23, p = 0.41, or in randomized
order, r = .34, p = 0.12.

Figure 4.4 Relationship Between the Attraction Effect and Pattern
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For each participant, and for each condition, a PQ Score was calculated by
comparing the proportion of time fixated on prices to the proportion of time fixated on
qualities so that:
𝑛

𝑃𝑄𝑘 = ∑(
𝑖=1

𝑃𝑖,𝑘 − 𝑄𝑖,𝑘
)
𝑃𝑖,𝑘 + 𝑄𝑖,𝑘

where n is the total number of trials, 𝑃𝑖,𝑘 is the time spent fixating on price on trial i in
condition k, and 𝑄𝑖,𝑘 is the time spent fixating on quality on trial i in condition k. Thus,
PQ Score ranges from 1 to -1, where a 1 means the participant only fixated on price, a -1
means the participant only fixated on quality, and a 0 means the participant spent an
equal amount of time fixating on prices and qualities. A one-way within subjects
ANOVA was conducted to analyze the effect of the number alternatives on PQ Scores
and found a marginally significant relationship, F(2, 72) = 2.588, p = .082, η2p = .067.
This is reflected in the mean PQ Scores of .081, .051, and .034 for choice sets with three,
nine, and 15 alternatives respectively. By themselves, these PQ Scores indicate that the
amount of time spent fixating on prices versus qualities did not change very much as the
number of alternatives increased.
For each participant, and for each condition, an AB score was calculated by comparing
the frequency of A being chosen to the frequency of B being chosen so that:
𝑛

𝐴𝐵𝑘 = ∑(
𝑖=1

𝐴𝑖,𝑘 − 𝐵𝑖,𝑘
)
𝐴𝑖,𝑘 + 𝐵𝑖,𝑘

where n is the total number of trials, 𝐴𝑖,𝑘 is the frequency of choosing A on trial i in
condition k, and 𝐵𝑖,𝑘 is the frequency of choosing B on trial i in condition k. Thus, AB
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Score ranges from 1 to -1, where a 1 means the participant only chose A alternatives, a -1
means the participant only chose B alternatives, and a 0 means the participant chose
between A and B an equal amount. A one-way within subjects ANOVA was conducted
to analyze the effect of the number of alternatives on AB Scores and found that AB
Scores significantly increase as the number of alternatives increases, F(2, 72) = 21.34, p
< 0.001, η2p = .372. The average AB Scores were .048, .342, and .408 for choice sets with
three, nine, and 15 alternatives respectively. This change in AB Score indicates that
participants were much more likely to choose expensive and high quality items as the
number of alternatives increased.
Analysis of the relationship between PQ Scores and AB Scores found significant
negative correlations for choice sets with three alternatives, r = -.438, p < 0.01, for choice
sets with nine alternatives, r = -.661, p < 0.001, and for choice sets with 15 alternatives, r
= -.711, p < 0.001. This relationship indicates that participants who fixated on price for a
longer duration were more likely to choose alternatives with better (cheaper) prices. In
alignment with previous research, these results show that participants attend more to the
attribute that is more important to their decision-making process.
To test the hypothesis that individuals are more likely to engage in a
lexicographic strategy when faced with a greater number of alternatives, we created a
Lexicographic Index for every participant in each level of alternative number. This
Lexicographic Index was set to be equal to 1 if the participant chose the same type of
alternative, either A or B, in more than 90% of trials for a given alternative number
condition. Otherwise, the Lexicographic Index was set to be equal to 0. We performed a
one-way within subjects ANOVA to test the effect of the number of alternatives on the
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Lexicographic Index and found that the proportion of individuals who engaged in a
lexicographic strategy significantly increased with the number of alternatives, F(2, 72) =
8.27, p < 0.001, η2p = .187. This is reflected in the proportion of individuals that were
categorized as engaging in a lexicographic strategy of .054, .216, and .324 for choice sets
with three, nine, and 15 alternatives respectively. This supports the hypothesis that
participants engage in more lexicographic strategies as the amount of information
available to process increases.
4.5 DISCUSSION
Experiment 3 included choice sets with three, nine, and 15 alternatives in order to
better understand the relationship between the number of alternatives in a choice set and
the magnitude of decoy effects. Experiments 1 and 2 showed that context effects were
reduced with the increase from three to nine alternatives, and our hypothesis was that the
decoy effects would be decreased further as a result of the inclusion of 15 total
alternatives. Our hypothesis was supported by our results, indicating that the largest
attraction effects occurred in choice sets with three alternatives, the smallest attraction
effects occurred in choice sets with 15 alternatives, and attraction effects in choice sets
with nine alternatives fell in the middle. The magnitude of these effects are displayed in
Table 4.1. This finding, that context effects are significantly reduced in choice sets with
larger numbers of alternatives, is supported in all three experiments and was the primary
hypothesis we set out to test. In today’s competitive market, where consumers have
access to massive choice sets, the present study indicates that we are still susceptible to
adaptive heuristics like the attraction effect; however, these effects may not play as large
of a role compared to decisions among choice sets with fewer alternatives.
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We hypothesized that these diminished context effects among large choice sets
may be reinforced by presenting the alternatives in a dimension-wise format. Previous
research has shown that dimension-wise comparison leads to greater context effects
(Cataldo & Cohen 2019; Spector, 2020). Thus, the present study manipulated the
presentation of stimuli on screen by arranging alternatives in descending order of their
attributes to facilitate dimension-wise comparisons. Experiments 2 and 3 found
conflicting evidence in favor of this hypothesis. Experiment 2 found significant
enhancements of the attraction effect due to organization by-price and by-quality, but
Experiment 3 did not find any effect of ordering. This discrepancy most likely is caused
by the different designs of the experiments. One possibility is that, because Experiment 3
included three alternative trials and only included the attraction decoy in its design, that
the dominance relationships in each trial in Experiment 3 were increasingly salient. Some
participants may have been able to glean an understanding of the experimental
manipulation and thus were able to identify the target regardless of the arrangement of
stimuli. It should be noted that the effect of presentation order for nine and 15 alternative
trials did trend in the expected direction (larger attraction effects for by-price trials), but
these effects were small and nonsignificant. The precise relationship between stimulus
presentation and context effects has been difficult to pin down in previous research, and it
remains allusive in the present study.
Experiment 3 used eye tracking to investigate some of the unanswered questions
from the results of Experiments 1 and 2. Our goal was to further understand the
mechanism by which the increased number of alternatives caused participants to express
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fewer context effects. We identified three possible sources of context effect reduction
caused by increasing the number of alternatives.
First, previous research has shown that as the complexity of the choice set
increases (e.g., the number of alternatives or number of attributes increases) that
participants will attend to an overall reduced proportion of the information available to
them. Participants who attend to less information would be less likely to attend to the
attributes of the target and decoy, and thus the dominance relationship between the target
and the decoy may go unnoticed more often. The results of Experiment 3 support this
hypothesis. We found a significant and large negative correlation between the proportion
of information attended to and the number of times the decoy alternative was chosen in
all three of the levels of alternative number. Although the majority of participants never
chose the decoy, those who did select decoys were those participants who attended to a
smaller proportion of the information, even in three alternative trials where the average
proportion of information attended to was 93%. Thus, attending to a smaller proportion
of the total information leads to overall worse choices, and this is one possible
explanation for the reduction of context effects as the number of alternatives increases.
Second, we hypothesized that the reduction in context effects as the number of
alternatives increased was driven by a change in the type of comparisons made by the
participants. Previous research shows that participants who engage in more dimensionwise comparisons are more likely to show context effects. Our results found that pattern
was not predictive of the attraction effect. However, we did find that there was a
significant quadratic relationship of the attraction effect on pattern. It is unclear about
why this relationship exists, but one possibility is that there are multiple strategies being
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sampled across participants. Previous research has shown that the attraction decoy can,
under certain circumstances that are not clearly defined, act as a repulsion decoy
(Spektor, 2020), producing the opposite effect. According to our results, individuals who
engage in more dimension-wise comparisons are either showing a strong attraction effect,
or a strong effect in the opposite direction (i.e., a repulsion effect) in choice sets with nine
and 15 alternatives. Further research needs to be conducted in order to fully understand
this quadratic relationship as well as the mechanisms behind the attraction and repulsion
effect.
Finally, we hypothesized that an increase in the number of alternatives would
cause participants to be more likely to engage in a lexicographic strategy. A
lexicographic strategy, which maximizes the chosen alternative on the participant’s
preferred attribute, would be insensitive to the attraction effect. Our analysis showed that
a significantly higher proportion of individuals engaged in a lexicographic strategy as the
number of alternatives increased. These individuals, by definition, show fewer attraction
effects because their choice behavior is to choose only one type of alternative, either all
high quality and expensive alternatives or all low quality and cheap alternatives.
Interestingly, the majority of individuals who engaged in this lexicographic strategy
tended to prefer the more expensive and higher quality alternatives over the others, and
this difference was exaggerated with increased numbers of alternatives. This preference
may be due to one of the attribute types being easier to process than the other. We have
received conflicting feedback about implementing ‘quality ratings’ from participants in
the post-survey questions as well as from other researchers. Some people report that
quality ratings feel ecologically unrealistic compared to prices, while others report that
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processing the whole numbers of the quality ratings is much easier than processing the
decimal price values. Future experiments should consider using attributes that are more
representative of the stimuli, such as memory capacity for computers or flight times for
airline tickets. Regardless, although lexicographic decision makers are more prevalent in
choice sets with greater numbers of alternatives, this explanation is not sufficient by itself
for understanding why context effects are reduced as the number of alternatives
increases.
In conclusion, the present study provides strong evidence that context effects are
diminished by increasing the number of alternatives in the choice set. Despite the fact
that the proportion of the number of targets to competitors to decoys remains the same
across all levels of alternative number, the ability of the decoy(s) to shift preferences
becomes smaller. However, we find that the attraction decoy, but not the compromise
decoy, is still able to produce significant differences in choice preferences by changing
the target alternatives in nine and 15 alternative choice sets. We found that decoy effects
may be enhanced by the organization of alternatives by attributes, but this effect appears
to be fragile and sensitive to confounding manipulations. The present study failed to
replicate the negative linear relationship between dimension-wise comparisons and
context effects, but it hints at a prospective quadratic relationship of the attraction effect
on Pattern. We also find that the proportion of dimension-wise to alternative-wise
transitions increase as the number of alternatives increases. In agreement with previous
research, we find that participants attend to an overall reduced proportion of the total
information as the number of alternatives increases, and this reduction results in worse
overall decisions reflected by an increase in the number of decoys chosen. Finally, we
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identify a significantly increased proportion of individuals who engage in lexicographic
decision-making strategies as the number of alternatives increases, providing further
evidence that humans are adaptive, rather than purely rational, decision makers, and that
decision-making is largely guided by the context of the choice set. The present study has
implications for marketing in a global society by showing how alternatives are judged
among large choice sets that more accurately reflect modern consumer choice sets.
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